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The work in this thesis has been presented in five chapters. 
CHAPTER I, describes the various catalyst/process options available for an 
industrial chemist to effect different organic transformations. It includes a brief 
introduction of homogeneous, heterogeneous, nanocrystalline materials and their 
applications in catalysis. The structures, properties and applications of hydrotalcites are 
discussed in this chapter. 
CHAPTER II describes the nanocrystalline titanium dioxide catalyzed Friedel-
Crafts reaction of indoles with different electrophiles such as enones, epoxides and 
aromatic nitroalkenes to afford 3-alkylated indole derivatives with good to excellent 
yields (Scheme 1). Among the different solvents screened, dichloromethane (DCM) gave 
the maximum yield. Not a trace amount of N-substituted product was observed and no 
external source of proton was required to increase the product yield in the case of less 
electron rich indole. The reaction does not require strict anhydrous conditions. The nano 
particles were characterized using several techniques, including XRD, TEM, TPD and 
BET. The catalyst is recovered by simple centrifugation, and the efficiency of the catalyst 
remains almost unaltered even after several cycles. 
Nano-TiO2, DCM, RT
N
H
R2 N
H
R1
OR
R2
R R1
O
Ph O
N
H
Nano-TiO2
 DCM, RT,
OH
HN DCM, RT
NO2
R4
R5
R3 R4
R5
NO2 Nano-TiO2
R3
R3
R3
R2
R2
Scheme 1
75 - 93% yield
39 - 90% yield
21 - 72% yield
 
 CHAPTER III describes the asymmetric hydrosilylation of prochiral ketones to 
chiral secondary alcohols in good yields with excellent enantioselectivities (ee’s) by 
using nanocrystalline copper oxide (nano-CuO) as a catalyst, BINAP as chiral auxiliary, 
and organosilanes as the stoichiometric reducing agents without any inorganic base 
(Scheme 2). The catalyst can be reused for several cycles without significant loss of 
activity and selectivity. No reaction occurred when the reaction was conducted with the 
filtrate obtained after removal of the solid catalyst. This indicates that the active catalyst 
species was not leached out of the solid catalyst. The absence of copper in the filtrate was 
also confirmed by AAS studies.  
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CHAPTER IV describes the asymmetric hydrosilylation of ketones to chiral 
secondary alcohols using copper-aluminium hydrotalcite (Cu-Al hydrotalcite) as catalyst, 
BINAP as a chiral auxiliary and PMHS as the stoichiometric hydride source at room 
temperature. The chiral secondary alcohols were obtained in good yields with excellent 
enantiomeric excess (ee)  (Scheme 3). Catalyst-recycling experiments were also carried 
out, using 4-methylacetophenone as a model substrate. Cu-Al hydrotalcite shows 
consistent activity for three cycles. 
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CHAPTER V is divided into two sections. Section A describes the activity of 
nanocrystalline copper(II) oxide (nano-CuO) for the three-component-coupling of 
aldehydes, alkynes, and amines (A3 coupling) to generate propargylamines without using 
any co-catalyst or additive (Scheme 4). The catalyst was recovered by centrifugation and 
reused with slight decrease in activity. The catalytic activity of nano-CuO was evident as 
no product was obtained in the absence of catalyst. 
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In Section B, the use of nanocrystalline CuO (nano-CuO) catalyst for the 
conjugate addition of aliphatic amines to α,β-unsaturated compounds to produce β-amino 
compounds with excellent yields under mild reaction conditions was described (Scheme 
5). Similarly, glycine esters are also obtained in moderate yields by the insertion of α-
diazoacetate into N-H bonds of amines. The catalyst is easily separated by simple 
filtration and reused for three cycles with almost consistent activity.  
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